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Abstract : An approach has been proposed to study the scattering crosf-sections e f*. differential (DCS) and momentum transfer (MTCS) of a 
bound polaron in presence of a coulomb impurity center as well as an external single mode, linearly polarised laser field The main underlying 
asuinptions of the present prescription are (i) the frequency of the laser field is assumed to be much larger than the optical phonon frequency
(ft),.), (ii) the electrical component of the laser field intensity (f^) is much below the dielectric break down limit, (lii) The interaction of the electron 
with the phonon field is much stronger than that of the photon field (e{)), <iv) the eleclron-phonon coupling parameter iup)  is taken in the strong 
coupling region The DCS is always found to be perfectly symmetrical around the scattenng angle 90’ The variation of the MTCS with respect to 
(Xp, ail and the strength of the coulomb impurity ip) have been studied
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1. Introduction
T he p ro b le m  o f  a  b o u n d  p o la r o n  (a n  e le c tro n  b o u n d  b y  an  
im p e rfe c tio n  in  a  p o la r  c ry s ta l)  h a s  d ra w n  a tte n tio n  fro m  b o th  
e x p e r im e n ta l a n d  th e o r e t i c a l  p h y s ic i.s ts  [1 ]  s in c e  la s t  th re e  
d ecad es , p a r t ic u la r ly  in  v ie w  o f  its  im p o r ta n c e  in  s tu d y in g  th e  
im p u rity  s ta te s  in  p o la r  s e m ic o n d u c to r s .  In  fa c t in  su c h  c ry s ta ls  
im p e rfe c tio n  is  a  ru le  ra th e r  th a n  a n  e x c e p t io n . H o w e v e r  th e  
p rev ious th e o re tic a l s tu d ie s  w e re  m a in ly  lim ite d  to  th e  c a lc u la tio n  
o f  th e  g ro u n d  s ta te  e n e rg y  o f  th e  p o la r o n  a n d  its  tr a n s it io n  
b e tw een  lo w  ly in g  s ta te s  in  o r  w ith o u t th e  p re s e n c e  o f  an  e x te rn a l 
m ag n etic  fie ld .
In  th e  p re s e n t  w o rk , w e  d e v e lo p  a  th e o re t ic a l  a p p ro a c h  to  
study  th e  s c a t te r in g  c ro s s - s e c t io n  o f  a  b o u n d  o p tic a l p o la ro n  
from  its  g ro u n d  s ta te  to  a  c o n tin u u m  s ta te  in  p re s e n c e  o f  a  
co u lo m b  im p u rity  io n  a s  w e ll a s  a n  e x te rn a l la s e r  f ie ld . T h e  la s e r  
f i e ld  is  c h o s e n  to  b e  s i n g l e  m o d e ,  l i n e a r l y  p o l a r i s e d ,  
h o m o g e n e o u s  e l e c t r o n  f i e l d  r e p r e s e n t e d  c l a s s i c a l l y  by  
C (0  =  £o  s in  fi} /, t h e  c o r r e s p o n d i n g  v e c t o r  p o t e n t i a l  in  
C o u lo m b  g a u g e  i s  g i v e n  b y  A ( t ) ^  AqCOS cot w i th
* Corresponding author.
A q ^  c € q / CO. F u r th e r  th e  e le c tr ic a l c o m p o n e n t o f  th e  la.scr fie ld  
is k e p t m u c h  b e lo w  th e  d ie le c tr ic  b re a k d o w n  lim it so  th a t a ll th e  
d ie le c tr ic  p a ra m e te r s  o f  th e  m e d iu m  re m a in  u n c h a n g e d . T h e  
fre q u e n c y  o f  th e  la s e r  f ie ld  (O )^) is  a s s u m e d  to  b e  m u c h  la rg e r  
th a n  th e  o p tic a l p h o n o n  f r e q u e n c y  (cOp) so  th a t th e  in te ra c tio n  
o f  th e  la s e r  f ie ld  w ith  th e  p h o n o n  m a y  b e  n e g le c te d  as  c o m p a re d  
to  th e  e le c tro n - la s e r  f ie ld  in te ra c t io n . T h e  p re s e n t p re s c r ip t io n  
d e a ls  w ith  th e  s tro n g  c o u p lin g  c a s e  fo r  th e  e le c tro n -p h o n o n  
in te ra c t io n  u n lik e  o u r  p re v io u s  w o rk  [2 ], w h e re  w e  s tu d ie d  th e  
c ro s s  s e c tio n  o f  a  f re e  p o la ro n  in  p re s e n c e  o f  a  s tro n g  la s e r  f ie ld  
w ith  w e a k  e le c tro n -p h o n o n  in te ra c t io n  (w e a k  c o u p lin g  ca.se). 
S in c e  th e  in te n s i ty  o f  th e  la s e r  f ie ld  is  a s s u m e d  to  b e  low , th e  
e le c tro n -p h o to n  in te ra c t io n  is t r e a te d  as  a  p e r tu rb a tio n  in  th e  
p re s e n t  w o rk .
A s  a  firs t s tep , w e  u se  f irs t o rd e r  t im e -d e p e n d e n t p e rtu rb a tio n  
th e o r y  to  c a lc u la te  th e  t r a n s i t io n  p r o b a b i l i ty  o f  th e  b o u n d  
p o la ro n  fro m  its  g ro u n d  s la te  to  a  c o n tin u u m  s ta te . W e h av e  
s tu d ie d  th e  d if fe re n tia l (D C S ) as  w e ll as  to ta l m o m e n tu m  tra n sfe r  
c ro s s  s e c t io n s  (M T C S ), th e  la t te r  h a v in g  d ir e c t re le v a n c e  to  th e  
s tu d y  o f  t r a n s p o r t  p h e n o m e n a  (e,g. m o b ili ty , a c  c o n d u c tiv ity  
etc) in  a  d ie le c tr ic  m e d iu m  in  p re s e n c e  o f  im p u ri ty  c e n te rs .
(0 2 0 0 1  lA C S
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2. Theoiy
T h e  to la l H am ilto n ian  o f  th e  sy s te m  is th e  m o d if ie d  v e rs io n  o f  
th e  F ro h lic h  H am ilto n ian  |3 |  a n d  c a n  be  w ritte n  a s
rc^
-Ain {-
e^h
\vq^ycop
e x p  iiq.r) b„ ^h.c. ( 1)
w ith
\
Y
(Ojr
An
w h ere  e an d  a rc  th e  s ta tic  a n d  th e  h ig h  f re q u e n c y  d ie le c tr ic  
c o n s t a n t  r e s p e c t i v e l y  [ I ,  3 ] . A is  t h e  v e c t o r  p o t e n t i a l
c o rre sp o n d in g  to  th e  e x te rn a l la s e r  f ie ld  a n d  7 ^  d e n o te s  th e  
in te ra c tio n  d u e  to  c o u lo m b  im p u rity . T h e  d im e n s io n le s s  fo rm  o f  
th e  a b o v e  h a m ilto n ia n  is g iv e n  by
w h ere  th e  d im e n s io n le s s  le n g th  r' =  wr, (/T  ‘ b e in g  th e  F ro h lic h  
|3 1  le n g th  u n i t   ^  ^ w a v e  v e c to r  v o lu m e
v /= :v 7/^ i  c o u lo m b  p a r a m e te r  e le c t r o n - p h o n o n
c o u p lin g  p a ra m e te r  or /? =  a n d  th e  d im e n s io n le s s  v e c to r  
p o te n tia l =  ^  (c b e in g  th e  v e lo c ity  o f  lig h t) . T h e  te rm
I A'^ -2i{ A'.V')]  in  e q . (2 )  c a n  b e  re d u c e d  to  (b y  a  c a n o n ic a l 
tra n s fo rm a tio n  [4 1 )
A ' ^  - 2 / ( A ' . V ' )  =  = E \ r  =  e'^^r  s in  coY =  V, ,(3 )
a t
w h e re  is th e  d im e n s io n le s s  e le c tr ic  f ie ld  in te n s i ty  g iv e n  by
== ; th e  d im e n s io n le s s  la s e r  f re q u e n c y  a n d  tim e  a re
g iv e n  b y  co' -  co/ /  e o p , a n d  t ' - (Opt  r e s p e c t i v e ly .  N o w  
d ro p p in g  th e  p r im e s , th e  Final h a m ilto n ia n  fo r th e  b o u n d  o p tic a l 
p o la ro n  in p re s e n c e  o f  a  la s e r  f ie ld  c a n  b e  w ritte n  a s
2 P
X I  Anctp V  I
V ~ J  - e x p O ? . r ) / > , + / i . c .  = / / o  +  Vjr
w h e re  is th e  p e r tu rb a t io n  (v id e  c q . ( 3 )).
T h e  u n p e r tu rb e d  h a m ilto n ia n  s a t is f ie s  th e  e q u a tio n
WoV'o =  ■ (5)
S in c e  in  th e  p re s e n t w o rk , w e  d e a l w ith  th e  s tro n g  coupling; 
c a s e , th e  u n p e r tu rb e d  g ro u n d  s ta te  w a v e  fu n c tio n  V 'q is ch o sen  
to  be P e k a r- lik e  w h ic h  is o b ta in e d  v a r ia t io n a lly  a n d  is  g iv e n  by
V ^ ,)(r ./)  =  < ^ o ( r , f ) l ; |f ) ,  (6)
w h e re
B 5
0O< '■> f) = “  ' ^ 0 '^
w ith  Eq =~P] = ~(p+ y\Up)^ a n d  th e  n u m ia l i s c d  p h o n o n  
w a v e  fu n c tio n  (R e f. [ I ] p  115>) is g iv e n  by
\ x ) = Y \ \ x g (6 a)
In  eq . ( 6 a ), a ll \Xq) Ul h e in g  th e  p h o n o n  m o m e n tu m )  are 
n o rm a lis e d . T h e  fin a l s ta te  w a v e  fu n c t io n  o f  th e  c o n tin u u m  
p o la ro n  is c h o s e n  as
V ^ ,( r , / )  =  0 .  ( r , / ) l ; f )
(2) =  . C e x p  {iKj.r)^ / - / ( A r , r +  . r ) l c x p ( - / £ ^ / | ; t )
(7)
w ith  b e in g  th e  f in a l m o m e n tu m  of th e  c o n tin u u m
p o la r o n  a n d  C  =  e x p ( ; r f j ) r ( l - / T j ) ;  jF j  is  th e  c o n f l u e n t  
h y p e rg c o m e tr ic  f u n c tio n . T h e  e n e rg y  c o n s e rv a tio n  re la tio n  foi 
th e  p re se n t s y s te m  is g iv e n  by
Kj  = -B:+o). (8 )
O n  a c c o u n t o f  o u r  a s s u m p tio n  » (Op (/.e. g> »  I ) , th e
p h o n o n  w a v e  fu n c tio n  | x)  re m a in s  u n a lte re d  d u r in g  th e  tim e  o f  
p h o n o n  la s e r - f ie ld  in te ra c t io n . S in c e  th e  p h o n o n  w a v e fu n c tio n  
j ) is n o rm a lise d , th e  m a trix  c le m e n t fo r  th e  b o u n d  to  c o n tin u u m  
tr a n s it io n  o f  th e  p o la ro n  is g iv e n  b y
^ < V , K W o > =  I<t>,Vi_(l>Q drdt. (9)
B y  v ir tu e  o f  c q s . (4 ) , (6 ) a n d  (7 ) , th e  e q . (9 )  c a n  b e  re d u c e d  to
x{eQ.r)c\p(-p^r)drjcxp^i(Ej  ~ £ o ) / J s i n  c o fr f /. ( 1 0 )
A f te r  p e r fo rm in g  th e  r in te g ra t io n  in  e q . (1 0 )  b e tw e e n  tim e  
f =  0  a n d  a  la te r  tim e  /  =  a t w h ic h  th e  p e r tu rb a t io n  is tu rn e d
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on an d  o f f  r e s p e c liv c ly ,  w e  o b ta in
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Tif = -  c \p ( - iK  ,.r ) iF f  [//y, 1, r + AT, .r)]
e x p ( i ( £ ,  - E o + a ) ) ) f „ - l
x(.£o.r)e\p{-P,  r)dr 
c\p{i{Ef -  £ q - < y ) ) f o  -  ■
Ef  -  £ q +  ft)
Ej -  Eq -  CO ( 11)
S in c e  th e  p re s c n l  s tu d y  c o n c e r n s  a  b o u n d  to  c o n tin u u m  
(ransition  b y  th e  a b s o r p t io n  o f  a  s in g le  p h o to n  o n ly , th e  s e c o n d  
lerm  o f  c q . (1 1 )  n e e d  b e  c o n s id e r e d  [5 ] b e c a u s e  o f  th e  fa c t 
h ^  > ^ 0 . T h e  c o r r e s p o n d in g  tr a n s it io n  p ro b a b ili ty  p e r  u n it tim e  
IS g iv en  b y  [51
( 12)^  =  ( l / ^ o ) J  \T,f \ p(kf )dE^^.
w here th e  d e n s i ty  o f  s ta te  p{K - { v  ! ( 2 n f  )K ^ s\n0d0d<t>.
A lter so m e  m a th e m a tic a l  m a n ip u la t io n  [5 ], th e  e x p re s s io n  W  in 
L*q. (1 2 ) re d u c e s  to
W=p ^ C- l - K ,  elsinddOdtp (13)
where
/  = j c x p ( / £ ^ . r ) | £ , ( f r j .  I. K ,r  + K , .r)(e„.r)
y expl-p^ r) dr . (14)
T o  c a lc u la te  th e  in te g ra l 1 in  ec|. (1 4 ) , w e  n o w  u se  th e  fo llo w in g  
co n to u r in te g ra l r e p r e s e n ta t io n  o f  th e  c o n f lu e n t  h y p e rg e o m c tr ic  
I u n c tio n  [6 ]
i£ i( /r? . i , z ) =  '  . ‘ * < / / / ) ( r j , / ) c x p ( z r )
2 tti •*<- (15)
w ith
th e n  th e  c o m p le x  /  in te g ra t io n  is p e r fo rm e d  a n a ly t ic a l ly  w ith  th e  
h e lp  o f  re s id u e  c a lc u la t io n  m e th o d  to  o b ta in  1 in  th e  fo l lo w in g  
c lo s e d  f o r m :
I l< > ^ /t£ o  ( B
A - B )  \ A - B
+  5 / r 7 - 4  +  ;7 '  + 3 / 7 7 - 2 )
■ /.-I B
(17)
In v iew  o f  cq . (1 7 ), the  e x p re s s io n  fo r th e  tran s itio n  p ro b ab ility  
^  m  c q . (1 3 )  is  o b ta in e d  m  a c lo s e d  fo rm .
T h e  d if fe re n t ia l  c ro s s  s e c t io n  (DCS) w h ic h  is o b ta in e d  by  
d iv id in g  th e  tra n s it io n  p ro b a b ili ty  (W  in cq . ( 13)) by  th e  in c id e n t
|h o t o n  t1ux g iv e n  by  (a p a r t  fro m  a  s c a l in g  fa c to r)
a{e.(t» = p ; C ' / - Kj  (o^in6 ded(l>. (18)
F in a lly , th e  to ta l m o m e n tu m  tr a n s fe r  c ro s s  se c t io n  is g iv e n
a s
r2n
~  Jjj {]-i:osO)a{O,<p)^in6 d 6 d 0 .
3. Results and discussion
(19)
W e h a v e  c o m p u te d  th e  D C S  as  w e ll a s  th e  M T C S  fo r  th e  
s c a t te r in g  o f  a  b o u n d  p o la ro n  in p re s e n c e  o f  an  e x te rn a l la s e r  
field  o f  freq u en cy  cOj as  w ell as in th e  fie ld  o f  a C o u lo m b  im purity  
c e n tr e  o f  s t re n g th  p.
F ig u re  I d is p la y s  th e  D C S  a s  a  I u n c tio n  o i th e  sc a t te r in g  
a n g le  Q fo r  so m e  fix e d  v a lu e s  o f  Pm ^ a n d  r u , . A s  is e v id e n t 
fro m  F ig u re  1 th e  D C S  c u rv e s  m  b o th  th e  c a se s  sh o w  a  m in im u m  
at an  a n g le  0  =  90'" a n d  th e  c u rv e s  a re  fo u n d  to  b e  p e rfe c tly  
sy m m e tr ic a l a b o u t th is  a n g le . T h e  c u rv e  (1 )  in  F ig u re  I re fe rs  to  
a  la rg e  v a lu e  o f  =  6 .3  w h ile  th e  c u rv e  (2 )  re fe rs  to  a  sm a lle r  
v a lu e , a  = 4 .8 .  T h e  o c c u r re n c e  o f  th is  m in im u m  in  the  D C S  in
H e re , C  is  a  c lo s e d  c o n to u r  e n c ir c l in g  th e  tw o  p o in ts  0  a n d  I 
once an tic lo ck w ise . In  v iew  o f  eq . (1 5 ), eq . (1 4 ) ta k e s  th e  fo llo w in g  
form
I ~  ^  J,. r) {eo.r)p{ri, t )d rd t  ( j^ )
w h e re  = P , - i K j t  \K'f = .
T o c a lc u la te  I , th e  d ir e c t io n  o f  th e  e x te r n a l  f ie ld  is  c h o s e n  to  
b e  th e  p o la r  a x is . T h e  s p a c e  in te g ra t io n  o v e r  r in  e q . (1 6 )  is n o w  
ca rr ied  o u t b y  u s in g  s ta n d a r d  F o u r ie r  t r a n s fo r m  te c h n iq u e  a n d
Scattering Angle (0)
Figure 1. The DCS (in unit of i r ’) against the scattering angle S for 
^  = 10. cu-IOOo)/^ (1) for 6..  ^ and (2) for = 4 8
46 C Sinha and Sukla M ukhopadhyay
th e  p e rp e n d ic u la r  d ire c tio n  o f  th e  in c id e n t la s e r  fie ld  (Le, 0  =  
90**) m a y  b e  a t t r ib u te d  to  th e  p re s e n c e  o f  th e  c o s in e  te rm  
^  Kj co s  B) in th e  e x p re s s io n  o f  th e  tran s ito n  a m p litu d e  
(v id e  eq . (1 7 )). F u rth e r, c o m p a r in g  c u rv e  (1 ), (2 ), it is  a p p a re n t 
that the w ell o f  the D C S  cu rv e  b eco m es sh a llo w er w ith  decreas in g  
m a g n itu d e  o f  ap.  S im ila r  b e h a v io u r  o f  th e  D C S  is n o te d  w ith  
re sp e c t to  th e  v a ria tio n  o f  p  (n o t sh o w n  in th e  F ig u re  ( I )).
In F ig u re  2 , w e  h av e  p lo tte d  th e  M T C S  versus th e  e x te rn a l 
la se r  freq u en cy  o) fo r d if fe re n t c o m b in a tio n s  o f  th e  v a lu e s  o f
ap  (in  th e  s tro n g  c o u p lin g  re g io n )  an d  p  w ith  ^ *
cu rv e  (1 ) s tan d s  fo r th e  se t P =  0 .0 , =  4 .8  w h ile  c u rv e s  (2 )
and  (3 ) rep re sen t the se ts  ^  =  1.0 an d  a  p -  4 .8 ,5 .7  resp ec tiv e ly . 
T h u s  fo r  th e  fix ed  v a lu e  =  1.0, th e  v a ria tio n  o f  M T C S  w ith
Figure 2. The MTCS (in unit of w ’) versus to (1) for =0.0, = 4.8;
(2) and (3) for ^ = 1.0 and otp = 4.H, 5.7 respectively.
re s p e c t to  c a n  b e  s tu d ie d  fro m  th e  c o m p a r iso  i o f  th e  curves
(2 ) an d  (3 ). In c o n tra s t, fo r  a  f ix e d  v a lu e  o f  , c o m p a r iso n  of 
th e  c u rv e s  (1 ) an d  (2 ) p ro v id e s  th e  v a r ia tio n  o f  M T C S  with 
re s p e c t o f  /J .  I t s h o u ld  b e  n o te d  th a t  a ll th e  v a lu e s  o f  a , ,  
c o n s id e re d  in  F ig u re  2  re fe r  to  th e  in te rm e d ia te  a n d  strong  
c o u p lin g  re g io n . A s  m ay  b e  n o te d  f ro m  th e  F ig u re , th e  M T C S 
c u rv e  d e c re a s e s  w ith  in c re a s in g  (Oi in d ic a tin g  th a t th e  bound  
to  c o n tin u u m  tra n s it io n  is s u p p re s s e d  fo r  th e  h ig h  freq u en cy  
la se r  fie ld . In  fa c t, fo r la s e r  f re q u e n c y  ~ 1 0 ‘  ^ ~  10***, the 
su p p re ss io n  is q u ite  s tro n g  e .g . th e  v a lu e s  o f  M T C S  a re  -  10  ^
-  10~** (v id e  T ab le  1). A s  re g a rd s  th e  v a r ia tio n  o f  M T C S  w ith 
re sp e c t to  p  in  th is  F ig u re , it m a y  b e  n o te d  th a t fo r  a  f ix ed  value 
o f  « / ,  (=  4 .8 )  th e  M T C S  is h ig h e r  fo r  =  1.0 th a n  fo r  P =  0.0. 
w h ic h  in d ic a te s  th a t fo r  th e  m o re  tig h tly  b o u n d  p o la ro n  the 
M T C S  is h ig h e r  s in c e  fo r  la rg e r  /J th e  f in a l m o m e n tu m  and 
h e n ce  th e  m o b ili ty  is sm a lle r  (v id e  e q . ( 8 ) ) .
In  F ig u re  3 w c h a v e  p lo tte d  th e  M T C S  versus th e  e lec tro n - 
p h o n o n  c o u p lin g  s tre n g th  fo r  tw o  se ts  o f  v a lu e s  o f  the 
la se r freq u en cy  co^. As m ay  be n o ted  fro m  the  F ig u re , th e  M T C S
Figure 3. The MTCS versus ap  Curve (1) for <u; -  10’* / sec and curve 
(2) for lO’V  sec.
Table I. The numerical values of MTCS are quoted in unit of u ’ for different values of Frdhlich electron- 
phonon coupling parameier a ^ ,  coulomb impurity parameter and laser frequency a ,  (a»  and fl are in
0 ) l = :  1,0 X  10*' 0)/,= l .O X 10” 1.0 X 10’*
i
0.0 1.0 0.0 1.0 0.0 1.0
4.8 0.14 0,46 2.0 X la* 1.07 X 10-’ 8.03 X 10^ 3.66 X lO-*
5.7 0.209 0.57 3.92 X l(y* 1 .43  X  10-’ 1.31 X l(y* 4.92 X I0-*
6.3 2.33 9.4 X 10"' 3.39 X 10 ’
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increases with increasing value o f a ^ .  However this variation 
IS quite slow (alm ost steady) in the interm ediate clectron- 
phonon coupling region {Up < 4.5) while in the strong coupling 
region (Ctp> 4.5) the variation is comparatively much rapid 
indicating that the M TCS is significantly sensitive in the strong 
coupling region. However, it should be mentioned in this context 
that the present prescription is particularly suitable for the strong 
couping case. The com paratively sharp rise o f the MTCS in 
f  igure 3 for large Up (-6)  may physically be attributed to the 
fact that the more tightly bound polaron (i.e. strong coupling) 
becomes reluctant to contribute to conductivity. It may further 
be noticed from Figure 3 that the qualitative behaviour of the 
MTCS curves (against ) remains almost same with rc.spcct 
to the variation o f the laser frequency (Wji. Quantitatively, the 
MTCS is much higher for lower value o f O), which corroborates 
ihc findings in Figure 2.
In Figure 4, we have plotted the M TCS versus the coulomb 
impurity fi, keeping other parameters fixed for two different 
values of a p , e.g. Up = 6.3 (curve (1)) and a p  = 4.8 (curve (2)). 
!i is noted from the Figure 3 that for low cOj the MTCS first 
increases with fi, attains a peak value (depending on the value 
of « p  ) and then again decreases till a cut off, governed by (he 
energy conservation relation (vide cq. (8)) is reached.
P —
Figure 4, The MTCS verm fi fat m ~ l(K). ( I) for «p = 6..T and (2) for 
= 4.2.
In order to have an estim ate for the numerical measure o f the
momentum transfer cross section, we have displayed in Table 1,
some MTCS values for different sets o f « p ,  fi andfo^. It should 
be mentioned in this context that the values of ofp and (Op have 
been taken from Ref. [7].
4. Conclusions
'Fhc present theory has been developed mainly for the strong 
electron-phonon coupling although we have extended it to the 
intermediate coupling region as well. In this region (strong/ 
intermediate), the scattering cross section increases with the 
strength of the external laser field in contrast to the weak electron 
-phonon coupling case (2) where the total cross section was 
■found to be suppressed by the strong la.sei field. The maximum 
jallowed value of the Coulomb impurity strength ji. is restricted 
iby the energy conservation relation (eq (8)) where the ratio
io) = (Of t (Op plays a significant role. The range of validity for 
P can be pushed lurther by increasing the value of o) (i.e. by 
decreasing ft)p or increasing ft), ; vide eq. (8)).
In (he present work, we have calculated the MTCS and DCS 
for different sets o f values of a p ,f t) , and fi with electric field 
intensity £„ ~ 10’ -  10** V/m and fifo, < 7.0 cv which satisfy 
our approximation that the laser field intensity is within the 
dielectric breakdown limit and the frequency of laser field docs 
not affect the electron- optical phonon intcraclion.
Finally, we would like to comment that the pre.scnt theory 
neglects the dressing effects ol the polaron due to the external 
laser field which might cause some qualitative change in the 
dependence o f the .seaticring cross .section on the intensity of 
the external laser field. Calculation including this effect is in 
progress and will be communicated later.
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